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SUMMARY 


Par ooar cucu ale and leachate samples collected on or around the 
Upper Cttawa Street Landfill Site have been analysed Or 


mutagenicity in the Ames assay. 


In experiments with TA98 and TA1537, in no case did the 
mutagenicity of extracts from air particulates collected on the site 
exceed the mutagenicity of air particulates obtained ab. control 
locations around Hamilten. Although the highest value Lor 
mutagenicity using TA100 was obtained with an extract from 
particulates collected on the landfill, this result could not be 
repeated and may have been a false positive. Activity Of Over 


particulate extracts on TA1LO0O was Low. 


Only tone! clearly positive result was found amongst the leachate 
samples analysed. A doubling of background reversion frequency was 


obtained using leachate from bore hole # and TA9S. 


INTRODUCTION 
This report provides details of the analysis of leachate 
and air particulate samples collected on or around the Upper 


Ottawa Street Landfill Site for mutagenicity in the Ames assay. 


MATERIALS & METHODS 

Mutagenic activity was assayed using histidine auxotrophs 
of S.typhimurium. Strains TAQ8 ,TA10C,TA1535,TA1537 and TA1538 
were kindly provided by Dr. Bruce Ames, Berkeley, Calif. and were - 


stored as frozen stocks at She The characteristics of these 


stocks are checked periodically (Histidine requirement,rfa tharacter, 


R-factor,uvrB deletion: Appendix ). 


Bacterial cultures for air particulate studies were established 


by scraping a sterile wooden applicator stick across the surface 
of the frozen stock, innoculating either 5 or 20ml nutrient broth 
and shaking overnight at 57 62 Cultures for leachate studies were 
from a 1/100 dilution of an overnight culture shaken For ot vac 
sy amer 
Air Particulate Samples 

Air particulates were collected using "hi-vol" samplers, 
provided by the MoE, operating over a 24hr period from noon Aug. 
Pi 1982 Go noon Aug.l2th. Filters were celivered to Mutatech Inc. 
in manilla envelopes and were stored in the dark at °C, Before 
extraction each filter was left at room temperature for 48hrs, then 
weighed. Particulate weights are shown in Table I. Filters were 


extracted according to the method of Katz et al 1978. 


® 


Hach filter was folded and placed in a glass extraction thimble with 

« Sintered glass disc at one end. This was then placed in a Soxnlet 
extractor and extracted for 17 hours with 200ml meunaroa. Al ver 
extraction the thimble was allowed to cool to room temperature and 
rinsed with 25ml methanol; all washings were collected int “the. boiling 
flask and the contents of the flask filtered through a sintered 

glass funnel. Flask and funnel were then rinsed 3x with 7ml methanol 
and the entire extract reduced to about eml on a rotary evaporator 

in a 50ml pear-shaped flask. The water bath temperature was maintained 
at approx. Bon Cs The remaining solvent was then transfered to a glass 
vial, the pear-shaped flask rinsed 3x and the final extract evaporated 
to dryness under a stream of nitrogen. The residue was stored in the 


dark in the refrigerator. 


Ames Assay 

Fach extract was dissolved in DMSO and further diiuted such that 
O.iml sample was added per plate. For each experiment an appropriate 
aliquot was removed from each sample vial and the remainder re- 
frozen and stored for further use. The Ames assay was carried out 
as described by Ames et al, 1975. 0.2ml S89 mix (Salamone et al, 1979) 
was used where appropriate. The same Ict of 89 homogenate (Litton 
Bionetics, Maryland) was used throughout the experiments in these 
studies except for those (two) carried out after O12. 
Leachate Samples 

Leachate samples were collected from 5 sites on or around 
the Upper Ottawa Street Landfill Site, namely bore holes 2 and 4, 
Collection Manhole, Redhill Creek upstream and downstream. In addition, 
a sample of Hamilton tap water was provided for comparison. The 


leachates were delivered to Mutatech on 3 Aug. 1982, and stored 


in the refrigerator in the dark. Shortly after receipt, the 
pH of each sample was measured. An aliquot of each was then 


vacuum filtered, first through Whatman #2 filter paper then 


through a 0.45p membrane filter. The final filtrates were stored 


as above. Before use samples were diluted oy ean ee ox WE 
sterile ceionized water. 


Ames Assay 


Top agar was concentrated such uhat 0.7ml could be added per 


plate. To this was added 2ml of sample,O.1ml cells, and, where 
appropriate 0.2ml 5.9 mix (Salamone et al 1979). @ml deionized 
water was used as a negative control. Appropriate positive 
controls were included in addition to (in most experiments) 


control plates for S 9 mix and sample sterility. 


RESULTS 


Air particulates 

The first mutagenicity/toxicity assays either on TA98 or 
TA100 were carried out with the intention of using all 5 tester 
strains . Therefore one fifth the total volume of each sample 
in solution in DMSO was removed and used on one or other of 
these strains. It was evident, however, that the maximum doses 
permitted by the limited quantity of material available were 


insufficient to cause toxicity and a change of protocol was 


proposed. 1TA1535 and 1538 were eliminated from the study allowing 


the maximum dose to be increased in subsequent experiments. 


Any sample then remaining was to be used in a re-test of TA98 
or TAl100 as appropriate at a higher concentration. 

In spite of the higher doses permitted,no toxicity, as 
indicated by the background bacterial lawn, was observed with any 
extract. The most mutagenic activity was observed with TA98 and, 
in most cases, this was enhanced by the presence On 0 On mix (Tables 
Ti-x1). In almost all experiments some evidence of dose response 
was observed. Linear regression analyses were carried out on the 
data and a value for revertants per mg particulate matter 
calculated for each sample from the linear part of each dose- 
response curve (Tables XII-XIV). From this it was possible to 
calculate revertants per m? air sampled and these data are shown in 
the same table. Although artificial, these values provide a 
convenient way of comparing extracts. With strains TA98 and TA1537 
mutagenic activity per m? air was greatest in the sample taken 
at the MoE Instrumentation Lab at Stoney Creek, although this was 
clearly because particulate concentration was very high at this 
site (Table I). In terms of mutagenicity per mg particulate, no 
extract exceeded the mutagenicity of the control sample -001 
(Mountain Police). On re-testing, the activities of the various 
extracts on TA9& were not inconsistant with initial results 
(Tables I-XI). 

Only low levels of mutagenic activity were ovserved with 
most extracts on TAl100 (Tables II-XI). The only sample with which 
a doubling of background reversion rate was obtained was -025 


(North of Site, Near Gate). (Porwhale ee ) 


This extract was more mutagenic both in terms of revertants/mg 
and revertants/m? air than any other sample. When, however, He 
extract was re-tested on TA100, these levels of mutagenicity were 
not observed (Table Sie Extracts =002 (Blessed KateriTekakwitha 
School) and -004 (Bell Canada Building) were also re-tested on TA100 
(Tabhes Lil-and iV respectively). Results with -OO4 were in agreement 
with original observations of little or no mutagenicity. Although 
reduced mutagenic activity was observed with extract -002, this 
reduction was not so striking as that observed with -025. Reasons 
for the lack of reproducibility of results on re-testing of these 
samples on TA100 are unclear but four possible explanations are 
offered: 

(1). The outcome of the first Ames test of sample -025 and -002 
(carried out at the same time, with the same controls) was a 
spurious positive due to technical error. 

(2) The cutcome of the re-test was a false negative. 

(3) A new lot of S9 homogenate was used for the re-test. 

(4) The activity present in the samples declined during the 20 
day period between the two experiments in spite of che Lie 


peing stored frozen. 


The second explanation need not be considered because a third 
repeat (data not shown) using what remained of the sample from the 
final dilutions from each cf the previous experiments (at O.4m1/plate), 
again indicated low levels of reversion. It is not easy to dismiss 


any of the remaining 3 possibilities without further study. 


e 


Leachates 


A doubling of background reversion rate and a clear indication 
of dose dependancy was shown using the sample from bore hole #4 
and TA98, in both the presence and absence Of oom Clableexk ts 
A weak positive was also indicated with this sample and TA1538 
without S9 (Table XXI). Similarly weak responses were observed 
in the absence of S9 with TA1538 and leachate from bore hole #2 
(Table XVII) and with TA100 and the upstream sample from Redhill 
Creek (Table XVIII). That these increases were not the result of 
sample contamination was verified in each case either at the time 
of the experiment, by incorporation of sample into top agar, or 


subsequently, by shaking a 2ml aliquot with nutrient broth Sto? Ce 
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TABLE 1 COLLECTION DATA FOR AIRBORN PARTICULATES 
LOCATION Hi-vol Filter CoLlection Particulate Cone. Airborn 
# # Period(hrs) Weight (mg) pes aa 

(pg m 

ee een gee ee ae eee eee Se Ce pees eee re Roe DA 5 ie eee an ae 

22% f ct f 
( Ration Sone Z 

Instrumentation Laboratory r 8893 -006 ou Neeeye 73,9 

Site,East Side Boehle #4 8898 -008 oh 109.5 41.6 

Site,South Near Stonechurch Rd. , 9495 -009 an 101.3 aT. 

(aoe fe neck ven TF } 
Bell Canada ee 4 sont cide 9896 -0o} ok oh eral 36.7 
CHMahs on St, nr oft Stane CAéAu 

Bonners cencol eee 9739 -005 ek 89.7 3.9 

Site, South Side - Buenwje +3 9258 =007 18 65.4 20.9 

Mountain Policscu eee 8834 -001 24 76.8 30.8 

Site,North Side -Borkwo* 2 92h6 =025 ek 85.4 27 6 

Firehall 97th 2010 ou 68.9 oe, 7 

Blessed Kateri Tekakwitha School 9268 =002 ou 50.9 Ae 
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TABLE II 


Site 


AIR PARTICULATE ANALYSIS: REVERTANTS PER PLATE 


High Vol #8834 
Filter #29096001 


Mountain Police 


Experiment #261082 
a TASS 
Dose a -S9 
ug/plate Mean SEM 
1280 41.5 EOROMNEe 3 
960 creel 3h3. kg 
640 20.8 25.7 5.4 
320 10.4 20.0 3-8 
160 bao US) Be 8) 
O.1m1 DMSO RS S83 
0.cg 4-NQO 386.90 19.7 
1Qig 2-fA = 


S9 only(0.2m1} 


** only 1 plate scored 


* 


" 


2 plates 


#271082 #281082 
TA 100 2c hanes 

+89 Dose m> -S9 +89 Dose m> s9 +59 
Mean SEM pg/plate Mean SEM Mean SEM wg/plate Mean SEM Mean SEM 
WSO} ag! 1280 WS 26.3: “6.7 WH@ G5 1280 LS “S5eae het 41.0 on 
O0.h Siged 960 31.0 5763 2h6 i6h3 7.3 960 Beeb pees Ste S738. 4g 
89.3 9.3 640 oO.O Nien Bees Tes O50 640 20,0. 63.0. “2.7 29.9 3.6 
25733 3.8 320 1G4 “44357 =372 129.0 10.8 320 10,4 39.3 4.7 Biel Led 
Beer LA5 160 Fae US Tes UB sy ahd 
geo, | 222 O.1m1 DMSO $05.3 34.3 sly 96.4 O.1m1 DMSO Siete OBB ones 

- 0.5g 4-NQO >1000 - 15Q1g 9AA 230.7 24.3 - 
>1000 101g 2-AA ~ >1000 10,g 2-AA - 165.0 2.3 

) S9 only(0.2m1) 5 0) S 9 only(0.2m1) - ) 


TABLE I1I ALR PARTICULATE ANALYSIS; REVERYANTS PER PLATE 

Site: Blessed Kateri Tekakwitha School 

High Vol #9268 ; 
Filter #29096002 


Experiment #181082 #131082 #201082 
i a et eee ee pe 
Dose a) -S9 2 +89 Dose m -S9 ieee +89 Dose n> -S9 ze 1537489 
yg/plate Mean SEM Mean SEM i g/plate Mean SEM Mean SEM uz/plate Mean SEM Mean SEM 
Ee ee ee ee ns See ee ee ee 

848 hO,2 32.77 Tee 93.0. 553 509 2955 ie See TS iioveeee Wat 848 N92 23.0% 9.0 ae 5.0 
636 36.9 41,0 6.5 65.0 3.8 383 22.2 1085" 3.5 435.077 15.4 636 36,9,29.9 "520 20.0 2.9 
yeh an Bah Sho} WO Bcd 255 14.8 NOT eee oor G)08} 0.9 heh AG Wes)  “Sio'5 14.0 280 
212 12,3) 1027 6223 33.0 one 128 Tate 9508 FIGS “98.0 3,6 212 i Weleec eal, Py Oe 2 14.0 150 
106 6.2 29.1 2.4 28.0 4.0 64 Se aae 252 93} 94.7 Bale 
O.1m1 DMSO 26:7 0.6 23. 4.3 O.1m1 DMSO 582.0 <6; 0 Ost 46 O.1m1 DMSO 23,0 1.0 Si Ree Zon 
0.5:¢@ 4-NQO N75.30oleO - 0.5ug 4-NQO 484.0 35.9 - 150g 9-AA 184.0 66.0 2 
10g 2-AA - >1000 10pz 2-4A = >1000 10jg 2-AA - 146.7 6.4 
S9 only(0.2m1) = 0) S9 only(0.2m1) é ) S9 only(0.2m1) = fo) 

#021182 

471 Ziggies ee Pep nsiae Wie) 

236 Tae7) ANO.S 15.5 120.7 7-8 

O.1m1 DMSO 16.7 13.9 122535 96.7 

2g MNNG >1000 - 

SQ only(0.2m1) - 0) 
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TABLE IV AIR PARTICULATE ANALYSIS: REVERTANTS PER PLATE 
Site: Bell Canada Building 

High Vol #9892 

Filter #29996004 


Experiment #081082 #081082 #161082 
jee TA 96 a < 
pee a =g9 +89 Dose m $9 +89 Dose n> -89 +89 
re/plate Mean SEM Mean SEM ye,/plate Mean SEM Mean SEM yg/plate Mean SEM Mean SEM 
971 S650. 26,0 “2.0 “2iet 253 971 AS “AAs? 10.2 BNO sO» Bea! 1618 4.2 SRO) 4.0 ATO) 3.8 
129 Z0,0 Zia) Meo) Bist les 729 AOsO: ee Bas) MST 15le 1214 Baca Sill nes Wee Me es 
486 139) oss eo ~See.O 2.3 hB6 Te 10.0) Lay. Ais Pat 809 2B t 19.0 Be & 13.0 Sige 
2h3 G27 06.9) 320° “21.0 72.0 243 Soff MOS WO25 anon) Ske 405 ARO MOST 19 10.0 AO 
121 al NO 2.5 eho loi 121 Sea 116.3 Lek 113.7 3,6 203 6.0 i. alts 10.3 Bo 
Q.1m1 DMSO Se 2) 25h Ons, O.1m1 DMSO TG. Sve ATO 17 O.1m1 DMSO GES} 1.9 2s 0.9 
0.5png 4-NQO 572.0 69.0 : 2.0)ig MNNG >1000 - 150pg 9-AA 6O.4. 2552 - 
10g 2-AA - >1000 10pg 2-AA - 202.0 Aeatat 
S9 only(0.2m1) - O ' S9 only (C.2mL) = @) 
#021182 #021182 
1438 39.2 20. S27 - 25.7 hah 899 ANS iWs608) Yas! TASS} Wey 
719 196°C. 5: 355 9-202 Zn 450 1208} DEOL 255 MAS5) Bo 
O.1m1 DMSO 1a =<259° 2270. | 255 O.1m1 DMSO Ga 329. 22a GY, 
0.5ug 4-NQO 578.6 14.0 - 2.0ug MNNG >1000 é 
10g 2-AA - >1000 S9 only - 9) 
S9 only - 0 
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TABLE V AIR PARTICULATE ANALYSIS: REVERTANTS PER PLATE 
Site: Benneto School 


High Vol #9739 
Filter #29096005 


Experiment #111082 #191082 #201082 
3 TA 3 3 DA T5s7 

Dose m -S9 +S9 Dose ™m -S9 +S9 Dose m -89 +S9 
pg/plate Mean SEM Mean SEM pe/plate Mean SEM Mean SEM yg/plate Mean SEM Mean SEM 

ee I ee ee ee 5 
897 Bio Se so ff 45.0* 12.0 1495 46:8 MO Diss Is.  steo5 1495 46.8 16.5* 1.5 ~16.7.'-1-8 
673 Bol Wess) ales’ Sil (eS Un. Spal 145.3 3.8 INT.7 3.8 1121 Beal 22.0: 1,0 25:5" he 
4ug item Sls}. Bho 48.5 WS 748 23.4 T5007 2.3 hess SS 748 23.4 Wiel Sot ise “Web, 
22k T20.~ 2on0 3.5 31.0" 2.0 374 oh a Vey; 779) ANS. 3) 1083 374 ied 208% 0:0 “16.7 2.9 
112 is me at | 28.0 352 187 5.9 116.9) “1.9 gho.7 Lis2 
O,1m1 DMSO 22.0 2.7 ie 5.8 O.1m1 DMSO moO 2-6 15323 ant O.1m1 DMSO DF 0) "Ee, eas 
0.5ug 4-NQO Rilo Haw - 0.5pg 4-NQO >1000 - 150g 9-AA 184.0 66.0 - 
10ug 2-AA - >1000 10ng 2-AA - >1000 10g 2-AA = 146.7 6.4 
S9 only(0.2m1) - fe) S9 only(0.2m1) . fe) S9 only(0.2m1) = ) 
#021182 
1329 Wise 28,0 4.4 92.5 91343 
665 20.0 2a00" 1.0 69.0 3.6 
O,1m1 DMSO 1333 2.9 22.0 ei 
0.5g 4-NQO 578.0 14.0 2 
10Ug 2-AA - >1000 
S9 only (0.2m1) = 0) 
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TABLE VI. AIR PARTICULATE ANALYSIS: REVERTANTS FER PLATE 
Site: Ministry of Environment Instrument Shop, Stoney Creek 
High Vol #8895 

Filter #29096006 


Experiment #031082 #061082 #161082 

, 3 TA 98 3 TA 100 3 TA L537 
ose m -S9 +89 Rose m -S9 +89 Dose m -S9 +89 
pg/plate Mean SEM Mean SEM yg/plate Mean SEM Mean SEM pg/plate Mean SEM Mean SEM 
1937 25.2 (86.0 Ta 370.06; 7, 1937 26.2 125.4) 6.4 173.7 9.9 3228 ba.7 Hist. 3.8 “ere. 9.6 
1453 19.6 Tht 6.8 124.7 10.0 1453 19.6 106.3 5.3 1373 © 24 ehel 527 Fe Bee 
968 Wt OIE 5.0 118.3 10.0 968 ig} cal 113.3. 9.6 Li Se 1614 21.8 30:0 4.6 ETO 2:6 
484 "Gae yised Ct PoGs 3.7 484 6.5 N20 4 7 132,09 Say 807 10,9 18.7% 3.67 228 1? 
193 2.6) 29.5 5 3355S 2he 3.3 1760) 6x6 168.7 86 ou Ba We sine SS OG: 

58 O83 Uso 25 26.3 4.9 = - 

O.1m1 DMSO 16.0: ~3,0 22.0 20.0 O.1m1 DMSO 95.3 8.9 105.0 7.8 O.1m1 DMSO 15. io 1.35 6:9 

0.5:g 4-NQO 492.0 12.0 = 1.2.g MNNG >1000 = 150ng 9-AA 59.3 25.1 - 

7.Qug 2-AA - >1000 101g 10-AA - >1000 101g 10-AA - 200 erat 
S9 only (0.2m1) = (@) $9 only (0.2m1) = @) $9 only (0.2m1) = O 

#021182 

2869 38.8 89.0 8.9 448.7 39.7 

1434 NOt — Sulg@y Aaot asis2 

O.1m1 DMSO 13s 2.9 E2250) 2S 

0.5ug 4-NQO 578.0 14.0 P 

Jug 2-AA - >1000 

S9 only (0.2m1) - @) 


TABLE VII 
Site: 
High Vol #9258 
Filter #29096007 


Experiment #091082 

TA 
Dose n> -S9 +89 
ug/plate Mean SEM Mean SEM 
654 Bee ZiLo) tf AN Goll 
491 15:9 —2).0 Ue) 27.0. 3.0. 
327 WO WCE Wo) PEO Qk 
164 Bias) eas! Bre 18.7 0.9 
82 2.6 23.0 2.7 2250 3.6 
O.1m1 DMSO eis 203 19.3" 3.0 
0.5ug 4-NQO 595.3 20.3 2 
101g 2-4A - >1000 
S9 only(0.2m1) 2 ) 
#021182 
848 Bos IGE? OS) 52.0* 2.0 
hol 1 90" 320 0 aC asf 
O.1m1 DMSO 13.3 2.9 22.0 25 
0.Hg 4-NQO S7OeO8 ltO = 
10ug 2-AA - >1000 
S9 only (0.2m1) = ) 


(a) Toxicity Observed 


AIR PARTICULATE ANALYSIS: 
South Side Landfill 


REVERTANTS PER PLATS 


#151082/191082 
TA 100 

Dose m> -89 +89 

pg/plate Mean SEM Mean SEM 
1090 3503 alee 9.2 NU Oni eal 
818 26.5 109. 6.6 53.6%) Use 
545 126 108.3 4.4 WeSaci WEE 
273 8.8 126.0 5.0 ges Gane 
136 4u VO a 8.8 151.0 565 
O.1ml DMSO 174.3 0.9 133.3 th 
Rg MNNG >1000 - 

1Q:g 2-AA = >1000 

S9 only (0.2m1) fe @) 


#201082 
Dose m> -S9 +S9 
pg/plate Mean Mean SEM 
1090 On| - 18,9 nS 
818 AS 5) - eA AO) ee 
545 17.6 =< 18.0 Stoill 
AUS 8.8 - 14.0 Beal 
C,2mnl DMSO - abs BS) 
1501z 9-AA 184.0 66.0 - 
10:g 2-AA 3 et 1 Gah 
S9 only (0. 2m1) . (e) 
f= 


TABLE VIII AIR PARTICULATE ANALYSIS: REVERTANTS PER PLATE 


Site: E.Side Landfill 


High Vol #8893 
Filter #29096008 


Experiment 


Dose m2 
pg/plate 

1825 43.9 
1369 32.9 
913 22 
456 vig 
228 Sg) 

O.1ml DMSO 

0.5ng 4-NQO 

10png 2-AA 


S9 only(0.2m1) 


WOWrMOfO 
NWO @ONI9D0 
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#271082 

Dose m> 

yg/plate 

1825 43.9 

1369 32.9 
913 22 
456 Tal 
228 505 

O.1m1 DMSO 

0.5pg 4-NQO 

10pg 2-AA 


S9 only(0.2m1) 


#281082 


Dose m> 

ng/plate 

1825 43.9 
1369 si\2oN) 
913 22 
456 al 

O.1ml1 DMSO 
150pg 9-AA 

10pg 2-AA 


S9 only (0.2m1) 


TABLE IX AIR PARTICULATE ANALYSIS: REVERTANTS PiR PLATE 
Site: South East Side Landfill 


High Vol #9495 
Filter #29096009 


Experiment #261082 
TA 
Dose m> -S9 
pg/plate . Meaa 
1688 45.4 50.7 
1266 34,0: 36:3 
Buy 225 30.1 
422 1143) 25:0 
O.aml DMSO 14,7 
O.5pg 4-NQO 386.0 
1g 2-AA = 


S9 only(0.2m1) = 


SEM 


19.7 


TA 100 


#271082 
+S9 Dose m> -S9 
Mean SEM pe/plate Mean 
1537 Len8 1688 45.4 167.9 
320.0 “Gar 1266 34.0 150.3 
Out 13.0 844 PP oil USYGoll 
ss hoo 11.3 134.3 
211 Bal 138.3 
20 (2a 0.2m1 DMSO 105. 
z 0.5pg¢ 4-NQO >1000 
>1000 10pg 2-AA = 
0) S9 only (0.2m1) ) 


SEM 


OF 
Sa 


9.7 
44 


4.5 
3.3 


+S9 
Mean 


#281082 


SEM 


Dose m2 -s9 
pg/plate Mean 
1688 45.4 35.3 
1266 BUON Sarai 
8L4 eae BOE! 
422 Mtos} Show 
O.1m1 DMSO Se 
150ng 9-AA 230.7 
101g 2-AA 2 


S9 only(0.2m1) = 


TA 1537 
SEM 


Zit 
8.3 
3.9 
1.7 
ae 
24.3 


° 


SEM 


5.9 
6.5 


3.4 
NaS 
2.4 


Bos! 


TABLE X 


Site: Firehall 
High Vol #9744 
Filter #29096010 


AIR PARTICULATE ANALYSIS: REVERTANTS: PER PLATE 


Experiment #111082 #191082 #211082 
ee ae LNT ACY TA 100 TA 1537 
Rose me -89 +89 Dose m> -S9 +89 Dose m2 -S9 +89 
pg,/plate Mean SEM Mean SEM pg/plate Mean SEM Mean SEM pe/plate Mean SEM Mean SEM 
689 25,6 38.0 3.0 58.0 0.6 1148 42.9 138.7 Seal ailing) ais }aak 1148 b2.9 23.7 3:8 Acar 3 
517 9.3 Bev 72.9 620-105 861 a2.2- “25.8 2h 1b9.7 92.6 861 g2.2> coat 11ee 26. 4.3 
345 12.9 33,0 aI 80.3) dee 574 2155 133-7 . 8.6 nln WA Oeil 574 Ziace, CLUeOr wens 19.0 25 
172 Gy soedat. - alee aoe elas 287 107 Ses 3.2 SO 8s 287 LOG Peay ee 19.0 3.6 
86 322° 129.3: 150 26.7 1.9 14h Sok EO. 10.5 ThO.0 15.7 
O.1m1 DMSO 220 Boil Cio ee O.Iml DMSO 119.7 2.6 13303. ai O.1m1 DMSO US: Oey aN) 1.9 
0.5ug 4-NQO io Nese - 0.5ug 4-NQO >1000 - 150g 9-AA 2B 253) - 
10ug 2-AA = >1000 10ug 2-AA = >1000 101% 2-AA = 181.0 16.6 
S9 only (0.2m1) = 0 S9 only(0.2m1) = @) S9 only(0.2m1) = 1 
#021782 

1020 3352 2500) 2.0 COs5 8 Wel 

510 19.1 24.0 1.0 47343 
O.1ml DMSO ice mess) CeO ee 
0.5ng 4-NQO 578.0 14.0 = 
10pg 2-AA - >1000 
S9 only(0.2m1) - Oo 
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TABLE XI AIR PARTICULATE ANALYSIS: REVERTANTS PER PLATE 


Site: North Gate, Landfill 
High Vol #9246 
Filter #29096025 


Experiment #181082 #131082 ; #211082 
TA 98 TA 100 TA 2537 
Dose m? -S9 +89 Dose m> -S9 +89 Dose m -S9 +S9 
vg/plate Mean SEM Mean SEM vg/Flate Mean SEM Mean SEM pe/plate Mean SEM Mean SEM 
1423 Sigil Aye) 3.8 fa eS 854 30.7 TSG BAG Bes OAS 1423 Siok “Bsies) ead 24.0 3.5 
1068 38.4 7.9 Boil 6070" 5.9 641 23.0 113.0% 1150 2h8.0* 5.0 1068 sgt ANAsy sin 35.3 2a 
712 PG SHEL 2h 2@ 565 4e7T IG}GS' 110.0 3.8 Wiss} Soe ale: Ol Clay Nee 255 2.6 
356 12.5, 31.7 oe 49.0. $.2 214 Tet 91.0 3.6 99.7 4.3 356 12.8 10.3 2.5 16.0 17 
178 6.4 2550 9.6 21,3. 2.6 107 3.8 OUTe 1022 109.0 6.0 
O.1m1 DMSO 26,7 0.6 2365 eS O.1m1 DMSO 28250: ~ 6.0 80.7 4.6 O.1m1 DMSO 15. 0.9 U5 1.9 
0.5pg 4-NQO N75.3. G1,0 - 0.52 4-NQO 484.0 35.9 - 150pg 9-AA 226.7 25.3 - 
10ng 2-AA = >1000 10pg 2-AA = >1000 10pg 2-AA - 181.0 16.6 
S9 onlv(0.2m1) - 0) S9 only (0.2m1) - @) $9 only(0.2m1) = O 
#021182 
ghg 34.1 Neo.3 8.8 125.9 13.9 
475 170 een 3-5) a0. oe 
O.1m1 DMSO lip. 13.9 Tee Ot 
2ug MNNG >1000 - 
S9 only (0.2m1) = (0) 
ioe rom : ff 


TABLE XII MUTAGENICITY VALUES FROM REGRESSION ANALYSIS FOR TA 98 


Location Revertants/mg Revertants/m Correlation Coefficent 
=0 +S9 “80 +S9 -S9 +89 
Mountain Police (control) 7 82 MS 2.5 xe) .99 
Blessed KateriTekakwitha School 25 80 ot 4 ae .9O7 
Bell Canada Building 14 16 HS aS .86 “10 
Benneto School (control) 29 43 9 es .97 .96 
MoE Instrumentation Lab(control) 37 76 eu eet 98 .99 
Site,S, Side ay 18 = ae 96 £93 
Site,E.Side | iy 64 i Oat .98 94 
Site,S.E.Side(Stonechurch Rd.) 20 77 Bh 2.9 .96 1S 
Firehall ou yo ae aia 94 .88 
Site, N.Side 14 31 4 9 95 96 


TABLE XIII MUTAGENICITY VALUES FROM REGRESSION ANALYSIS FOR TA 100 


Location 


Mountain Folice (control) 
Blessed KateriTekakwitha School 
Bell Canada Building 

Benneto School (control) 

MoE Instrumentaion Lab. (control) 
Site S.Side 

Site E.Side 

Site S.E.Side (Stonechurch Rd. ) 
Firehall 

Site N.Side 


Revertants/mg Revertants/m> Correlation Coefficient 
-S9 +59 -59 +89 -S9 +59 

43 ra 13 3 Bh 79 

© 133 NEES} 208 oi 99 

- - - - -.28 -.34 
22 ih 10 O53 86 74 

= Sib - Bae, reo ode 

: g : : Sl sl 

- 16 - 1.0 .O7 see 
28 yy 10 ls) 89 xe) 

- aa - 120 26 9 

Ky 2ho ieee Gay 96 moe 

~ 
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TABLE XIV MUTAGENICITY VALUES FROM REGRESSION ANALYSIS FOR TA 1537 


ee ee ee 


Location Revertants/mg Revertants/m> Correlation Coefficient 
=S9 +89 -89 +89 -S9 +89 
Mountain Police (control) 7 19 ve .6 .62 .99 
Blessed KateriTekakwitha School 0 12 - ee 22k 96 
Bell Canada Building O O O O e209 ee 
Benneto School (control) O yak O ap 220 .89 
MoE Instrumentation Lab (control)9 16 .6 We .99 £98 
Site, S.Side ND a2 ND 4 ND 99 
Site, E.Side 1 12 Me 53 8 94 
Site, S.E. Side Stonechurch Rd. 0 15 0 6 a .98 
Firehall 10 9 Ais we ood ae 
Site N,Side 9 18 22 5 99 92 
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TABLE XV CHARACTERISTICS OF LEACHATE SAMPLES 


Site 
Upstream, Red Hill Creek 
Landfill, Borehole #2 


Downstream, Red Hill Creek 


Hamilton Tap Water 
Landfill, Collection Manhole 


Landfill, Borehole #4 


pH 


os 


U) 


Characteristics 


Clear, some sediment 


Dark brown, oily, black 
sediment 


Clear, some sediment 
Clear 


Dark brown, particles in 
suspension, green tinge. 


Black, heavy sediment oily. 


TABLE XVI 


Site Upstream Red Hill Creek 

Experiment # 050882 100982 080982 170882 230982 

a “PA 98 = i ae TS nS re eee ae 
Dose -S9 +S9 -89 +59 -S9 +89 -S9 +89 -S9 +S9 
ml/plate Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM 
2.0 eal Ra Spls@ ale) TiO Viv6 WG7.2 B00 313 3.2 16.3 2:4 40) 2.5 17. 2.8 “E20 Ono Bea iaal 
Wes, Te7.. One: “0; Ae 206.3 652 100.0 U5? 27.3 G8 16.3 2.6 oi Wes! 7 “ys des On) 2@ ile 
1.0 12% “2.0 -3.3° (353 WIGS Fie veboomm tek 35.3 SC 3, eG TTD Ve Sh 2 8G 20 -o.e 
0.5 Die ee © Bese SS 133,3 S 12702527 a0 © 37.0. Bae Ris ZO Nees 26S, Wie tet 2e@ ies ereietoe BERG 
OR25 20.7 0.3) 23.7 ae = = = = = 2 2 E 

ml deionized H0 20.8) “1,3 2955" 3.5 TS CMe liye 8S 632.3 «(163 i (0.3 16.5" 338 1o.7 3k 20 Ty 267. Ses 
0.5ug 4-NQOo 596.0* 204.0*  - - - 2 = z z Es 2 

150pg 9-AA . - - - = 5 = s = = 

2g MNNG - - >1000 - >1000 - - - - - 

10yg 2-AA - >1000 - >1000 - 214.3 18.8 - NOY Bsa) = 2 On 30 
SQ only - - = 0) - ) - O - 0) 

2ml Sample only - - O - fe) - O = & d 


LEACHATE ANALYSIS: 


REVERTANTS PER PLATE 


a ee er ee eS 


TABLE XVII LEACHATE ANALYSIS: REVERTANTS PER PLATE 
Site Borehole #2 


Experiment 060882 220982 090982 300982 091182 

TA 9 TA 100 TA 1535 Th 1537 PAIS 
Dose -89 +89 -S9 +89 -S9 +89 ah, +89 -S9 +89 
ml/plate Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM 
2.0 Ano tok 28k 2.9 DIST S16 “ANS SG SOF teh 2G. 92:7. -O254 255 -ND- USOne a0 Brno 
1.5 WA Boh USss) oS AOE ST eo Sc ESL© 255. An) ge SL@  —Ginls Mn GG sini Sy inle! ale 
1.0 1652 “29 2058. 2.9) “3or.3 Ge T18ey 6358 42.9 0.7 22.0 2.2 166 6.1 23.3 Is2 510 026 Bef O62 
0.5 2350 Is “29,0 2.1 399.0 8.3 125. G29 4359, Eg dG. h tS Sia 4d 15.0¢ 2.0" <2an 0.3) 2.08 ~Si6 
O25 2220. 8259 933.0 tee - - - - - - - - 
aml deionized H,0 Bile al6@ A) Bos) 1CS,0° 2 CI Ses. 9.0) 6. SS Ons) 28a 4.1 Uke) a8) 230) sO 6) wae 
0.5ug 4-NQO 560.0 56.8 - = - - - - - 55.9 (Go 
2ug MNNG - - >1000 - >1000 - - - - = 
150ng 9-AA - - - - - - 10520" 27.0 - - - 
10ug 2-AA = >1000 - >1000 - A sae = 284.0 30.3 - TOX 
S9 only - - - (0) = ND = re) = ) 
Sample only - - 0) - 0) - 0) - 0) - 
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TABLE XVIII 


Site Downstream, Red Hill Creek 

Experiment 050882 100982 080982 170882 230982 

_ ) 0 ene ROO 9 fi ee oS oMEALIOO’ = 9 = | SA ISss ps eth sat — pah ASSO © oo eee eee a 
Dose -S9 +89 -S9 +59 -S9 +89 ~S9 +89 -89 +89 
ml/plate Mean SEM Mean SEM Mean SEM Mean SEM Mear SEM Mean SEM Meen SEM iean SEM Mean SEM Mean SEM 
2.0 22. Deo ges) bes E3770 “hse 2155.0) (0.6 SINS. 58 50 I eso 257 2025 See 453 O79" hie 5 
iy ONO. 080 - Ferre els Doe 10nd To.5) 62 § 30.8. 2.5 Iss. 10 aR G9 nO: “Tee Bean, Os7 - Sion 
HO 220) ee Se50  VGs0 LON, 1050 21200 125% 35.5" 3:5 Lv. ee =D eee NCEO SoS, Bia if Coq —alssi alas! 
0.5 2520 5170 “36105 -33-0 26870 3430" 15203, 8.3 Sid 2.9 16.3 3.9 (810° 2a MOSO NSS STR 038. 2. Aa Oo 
0.25 eon Bot 20.3) 059 - - - - - - - = 

@ml deionized H,0 20568" Gla f20sS* 3r5 WU S\N C@) NYG WS Bip eg DO. GES) Abe 358 Zi 35 DO! Ga 2S LS 
0.5pg 4-NQO 596.0 204.0 - - - - 2 : = = = 

eug MNNG - = >1000 - >1000 - - - - - 

150ug 9AA = 2 = = = 3 2 zs 7 z 

10ug 2-AA - >1000 - >1000 - 214.3 18.8 - 173:0°33.0° = ely.0t) 3 
Sample only - - 0 - (0) = (0) & = = 

S9 only - - - 0) ~ (0) - (0) - (0) 


LEACHATE ANALYSIS: REVERTANTS PER PLATE 


TABLE XIX 
Site 


Exveriment # 


Dose 
ml/plate 


2.0 

5 

1.0 

O55: 

Ona 

eml deionized H,,0 
0.5pg 4-NQO 
eug MNNG 
150 pg 9-AA 
lOyjig 2-AA 
Sample only 
S9 only 


Hamilton Tav Water 


LEACHATE ANALYSIS: REVERTANTS PER PLATE 
050882 100982 080982 . 300982 
=e TA 98 TA 100 TA 1535 TA 1537 

-S9 +S9 -S9 +S9 -S9 +S9 -S9 +S9 Se) 
Mean SEM Mean SEM Mean SEM Mean Mean SEM Mean SEM Mean SEM Mean SEM Mean 
239 2.6. 193.0 ° 3.5 D350 6.5 2158 Se NO eee. 8G M528 and © lee ~ 275 353 
aU 3.5 903 0.9 ae 0 2 2107.3 6 22-0 308 18.0 2 5 20.5% 515 B20) 
sie sO BOs Bye 2337306.9 J37,.7 18ci “25; ps Beh “Toe Wot, oO BNO. Gy ull 
46.0. 2.1 26,7 3.5 abe 9-9 130.5" (2.5: 33.5 “O.y 16.7 3.2 Zon (Hee Neen eo 255 
200 “Gi8 - - - - - - - 
Oc © 8 29. 6= 365 DASes, Ml Vo USS) Bees NS A as 2g) Het Is “2.9 5.0. 
596.0*204.0* - - - - - - - - 

- - >1000 - >1000 - - - - 

- - - - - - 105.0* 27.0 - - 

- >1000 - >1000 - 21453) 1858 - 284.0 30.3 - 

: - O - ) - 0 - - 

= = = = 2 (@) 3 O Ps 


Woolf 


2 Nef Ore 


hee 


Sole; 
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TABLE XX LEACHATE ANALYSIS: REVERTANTS PER PLATE 
Site Collection Manhole 
Experiment # 060822 220982 090982 300982 230962 

<i TACOC © an ues Ua eeTAO0 = =e = TASS TA 1537 TA 1538 
Dose -S9 +89 -S9 +89 -S9 +89 ={38) +89 -S9 +89 
ml/plate Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mesn SEM Mean SEM Mean SEM Mean SEM fean 
2.0 ANS “Sse 2h ow Mat Oo  Wlooi “fae! MG 305) — Asi a Bec oO) aisle Si Slas! 0.9 4.0 
isfy W)) Wee Zio Ons Sons Wel NKOSI ae US 255) 2050) Boul 185% 25 le. S 9 0.5 2a3) Oo Big Be 
Us© BT EBe0 3he0: 352 GOs3. 2o8) diese bos Sos) lh Boog" O55 22S N55. PTO" O20 Bolt ah 2o3} 
0.5 22.0 22.0 260k O.3> SIO eS pte. 20 Nes. PNB “8.0. » ss 19.53 8 2.0 OLG 385 
0.25 2OnO) 10 Oot he - - - - - - - - 
ml deionized H,0 gin Base "29,0 8253" 108.0. “Wie (T14.e 8.1 Lg.0 GAT 1S 0.3 21.3 bel 15.8 2.9 SO Ne | See 
C.Spg 4-NQO S050 Sdoe)  < - - - - - - - = 
2g MING = = >1000 - >1000 - - - - - 
150ng 9-AA - - - - - - TOS .0" 27.0 - - - 
1Opg 2-AA = >1000 = >1000 = 2 Ole - 264.0) 20.3 = Eo 
Sample only - - O - 0 - 0 - - - 
S89 only - - - (0) - - - (0) - (0) 
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STRAIN CHECK 


STRAIN 
GROWTH IN PRESENCE OF HIS 
GROWTH IN ABSENCE OF HIS 
CRYSTAL VIOLET: ZONE OF INHIBITION 
UV ,6SEC 

GOWTH ON ONLY HALF PLATE 
UV ,8SEC 
AMPICILLIN INHIBITION 


SPONT REVERSION: 


SPO7 TEST 
INDUCED REVERSION: 


MNNG 


LNQO 


9AA 


TA98 


ia 


me BC ee. = os Wg re 
at. ees Ee Lou re. 
TALOO TA1535 TA1537 TA1538 
Ss Xs aa aa 
ee, ME we ee 
Ae we a 
= 
nee i 4 ae (2 
oes fe So 
/ vy ey, ds 
Vv ee eS e 
New, oe a e, 
; Pee ep) 
ae eon. 
\ 
Ci oe 
+ JC 


25071 
25072 
25078 
25075 
' 25074 
25073 
25079 
25070 
25077 


! Acco 


— _BLACK/ NOIR’ 
—  BLUE/BLEU 


— BG2507 
— BU2507 
— RED/ROUGE — BF2507 
—  GREEN/VERT  — BP2507 
—  GREY/GRIS  — BD2507 
— R.BLUE/BLEUR. — BB2507 
— X,RED/ ROUGE X. — BX2507 
— YELLOW/JAUNE — BY2507 
— TANGERINE | = BA2507 
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